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Cross sectional echocardiography showed normal atrioventricular and ventriculoarterial connections. The right heart chambers were enlarged. The left atrium, mitral valve, and left ventricle were hypoplastic. The end diastolic left ventricular dimension was only 10 mm. A perimembranous ventricular septal defect ofmoderate size was seen. The pulmonary artery was much larger than the ascending aorta, which had a diameter of only 6 mm. The aortic valve was small but otherwise normal. The ascending aorta did not arch posteriorly but simply bifurcated. The descending aorta was to the left of the spine and of normal size. It was connected to the pulmonary artery by way of the ductus arteriosus, which was only slightly constricted. The left subclavian artery arose from its postero-superior extremity.
Cardiac In a search of published reports I found two cases of retro-oesophageal right aortic arch with an aberrant left subclavian artery and hypoplastic distal right arch, both associated with a large ventricular Knight septal defect.7'8 Both are described as "double aortic arch" with "interruption" of the left arch, despite a stated lack of continuity between the left common carotid and left subclavian arteries. In so far as normal aortic arch anatomy, with one continuous arch (the left one) and persisting remnants of the contralateral arch (such as the innominate artery, being derived from the right fourth aortic arch), could also be described as double aortic arch with interruption of one of the arches, this description does not seem useful or logical, particularly if double aortic arch is defined by the presence of luminal or fibrous continuity of bilateral aortic arches. In both the reported cases78 there was a good response to pulmonary banding alone, presumably because hypoplasia of the right aortic arch was not critical. Indeed left aortic arch atresia with hypoplastic right retro-oesophageal arch (that is double aortic arch with aortic arch atresia) was reported in a patient who was symptom free for 21 years.9 However, if hypoplasia of the right arch is severe enough, definitive arch surgery may be required as urgently as for classic aortic interruption. The vascular ring associated with right retro-oesophageal aortic arch and left arterial duct does not usually produce compressive-symptoms in infancy, but these may appear later in life."0 Hence the importance of dividing the ring at the time of definitive aortic operation.
It has been noted that in patients with right retrooesophageal arch, the arch often extends to a higher level in the thorax than in patients without a retrooesophageal segment.' 1 This can be seen in the present patient (fig 2a) . In addition, obvious tortuosity is seen on angiography (fig la) . Some cases of cervical arch, most of which have a right retrooesophageal segment and anomalous left subclavian artery arising from a diverticulum on the left sided descending aorta, may represent the extreme end of the spectrum of retro-oesophageal right (or left) aortic arch in which there is considerable impairment of the normal contraction of the aortic arch and consequent failure of its migration into the chest.
There seems little doubt that this patient, his brother, and father have the velo-cardio-facial syndrome," 12 an inherited condition comprising cleft palate (either overt or submucous), learning disability, facial dysmorphism, and cardiovascular malformations. Although thought to be autosomal dominant, male to male transmission has not been described until recently.'3 The mode ofinheritance in this family seems to confirm the autosomal dominant nature of this condition. In a survey of 39 patients with velo-cardio-facial syndrome, cardiovascular anomalies occurred in 84%.12 The most common malformations were ventricular septal defect and right aortic arch, the latter being of both anterior and posterior types.'4 These were both present in the index case as well as persistent left superior vena cava, another known associated anomaly. A subsequent sibling had a large ventricular septal defect requiring surgical closure at three weeks of age. To my knowledge, hypoplasia of the left heart structures has not been reported to occur in velo-cardio-facial syndrome. Similarly, the penile anomaly is not a recognised feature. Fetal echocardiography may have an important role in the prenatal detection of this syndrome.
